A 67-year-old woman was admitted to our hospital due to an acute onset of consciousness disturbance, aphasia and left hemiplegia. Computed tomography revealed multiple systemic infarctions, including brain, kidney and spleen. Transesophageal echocardiography revealed vegetations attached to the mitral valve leaflets, which was suspected to be the embolic source. Repeated blood cultures were negative, and advanced lung cancer was incidentally revealed by computed tomography. She was then diagnosed with nonbacterial thrombotic endocarditis (NBTE) based on the overall clinical picture. Subsequently, extensive systemic embolization repeatedly occurred, and she eventually died 25 days after admission. The autopsy proved NBTE and advanced-stage lung adenocarcinoma.
Introduction
Nonbacterial thrombotic endocarditis (NBTE), first described in 1888 by Armand Trousseau, is a rare condition characterized by aseptic masses composed of fibrin and platelets on the heart valves (1). The definitive diagnosis is generally made by the demonstration of platelet thrombi at an autopsy or by surgical specimens pathologically. It has been reported that approximately 80% of NBTE cases are associated with advanced cancer (2) , with autoimmune disease, tuberculosis, uremia, and acquired immune deficiency syndrome (AIDS) also reported to be the associated with NBTE (3) .
Although the pathogenesis of NBTE remains unclear, it is postulated that circulating cytokines, such as tumor necrosis factor and interleukin-1, released from underlying malignant diseases or autoimmune processes may cause valvular endothelial damage during a hypercoagulable state, thereby resulting in the deposition of thrombus on the heart valves (4). Compared with infective endocarditis, vegetations in NBTE are more easily dislodged and have a strong tendency to embolize (4, 5) . However, because infective endocarditis, and NBTE share relatively common clinical features, the antemortem diagnosis of NBTE is extremely difficult.
In this case report, we present a case with an antemortem diagnosis with NBTE associated with advanced lung cancer that successfully received extensive palliative care based on this diagnosis.
Case Report
A 67-year-old-woman with rheumatoid arthritis was admitted to our hospital due to the acute onset of conscious- ness disturbance, aphasia and left hemiplegia. She had suffered from intermittent fever of 38 and general fatigue for approximately 1 month before the admission. On admission, her blood pressure was 187/84 mmHg, pulse rate was 94 beats/min, oxygen saturation was 96%, body temperature was 37.1 and Glasgow Coma Scale was E2 V3 M6. On a visual inspection, peripheral vascular obstruction of the fingers, palms, toes and soles were observed, which suggested multiple systemic embolization. On a physical examination, grade II/VI systolic regurgitant murmur was auscultated at the apex. A laboratory examination showed an inflammatory reaction with a white blood cell count of 170×10 3 /μL (90% neutrophils) and a C-reactive protein level of 9.41 mg/dL. Thrombotic workup revealed an elevated D-dimer level of 49.2 μg/mL.
Magnetic resonance imaging of the brain showed cerebral and cerebellar infarctions of multiple vascular territories ( Fig. 1A-C) , and contrast-enhanced computed tomography revealed right renal and splenic infarctions ( Fig. 1D-E) , consistent with multiple cardiogenic embolisms. She underwent transthoracic echocardiography for the assessment of the embolic source, and valvular vegetations on the mitral leaflets were suspected. For a further assessment of the embolic source, transesophageal echocardiography was then performed, which revealed valvular vegetations attached to both the anterior and posterior mitral leaflets with sizes of 6.7× 7.4 and 11.7×5.2 mm. These vegetations interfered with the coaptation of the mitral leaflets, leading to moderate mitral regurgitation (Fig. 2) .
Based on the clinical course of a prolonged intermittent fever, multiple embolization and an inflammatory reaction, an interim diagnosis of infective endocarditis was made, and antibiotics were initially introduced. However, she showed no signs of infection throughout the clinical course, and no organisms were detected from repeated blood cultures. Computed tomography revealed advanced lung cancer in the left inferior lobe with multiple mediastinal lymph node metastasis (Fig. 1F) . Based on the medical background and clinical context, she was diagnosed with NBTE associated with advanced lung cancer. Even after the discontinuation of antibiotic treatment, transthoracic echocardiography showed no progression of mitral regurgitation nor valve destruction throughout the clinical course. Because hemorrhagic cerebral infarction was proved by subsequently performed brain computed tomography, we were unable to introduce anticoagulant therapy. Subsequently, her consciousness status further decreased, and brain magnetic resonance imaging revealed multiple recurrences of strokes. Peripheral embolization of the fingers, palms, toes and soles repeatedly occurred, and her tissue necrosis gradually worsened (Fig. 3) . Because she suffered from intractable pain due to repeated multiple peripheral ischemia and necrosis, morphine hydrochloride hydrate was continuously administered to relieve the distal pain. In addition, the palliative care team mentally supported not only the patient but also her family members. Under extensive palliative care, she eventually died 25 days after her admission.
The autopsy revealed the valvular vegetations broadly attached to the both mitral leaflets (Fig. 4) along with lung cancer in the left inferior lobe on a macroscopic examina- tion (Fig. 5) . Histologically, the vegetations were composed of fibrin and platelets without bacteria or malignant cells (Fig. 4C) . There was no destruction of the valve leaflets, which is quite consistent with the diagnosis of NBTE. Furthermore, the autopsy revealed subacute inferior myocardial infarction consistent with systemic embolization (Fig. 4D and E) .
Discussion
It is sometimes difficult to distinguish NBTE from infective endocarditis, as there are no specific laboratory tests for NBTE, and the presence of a general fever due to the underlying malignancy makes it difficult to clinically suspect NBTE. Although echocardiography is useful for detecting valvular vegetations, it is usually difficult to distinguish a sterile thrombus from infective vegetations. Although we need to rule out blood culture-negative endocarditis, multiple negative blood cultures despite no antibiotics administration aid in the diagnosis of NBTE, as shown in this case. Therefore, when we find blood culture-negative valvular vegetations in a patient with malignancy or auto-immune diseases, we should consider the possibility of NBTE rather than infective endocarditis. Thus, we believe that the barriers to the antemortem diagnosis of NBTE can be overcome through these careful clinical considerations.
Several differences between NBTE and infective endocarditis with regard to the morphological features and clinical presentation have been reported. The vegetations of NBTE are generally small (<1 cm in diameter), broad-based, irregular in shape and easily friable, thus frequently leading to embolization. Because there is little inflammatory reaction at the site of the attachment, the vegetations are suspected to be easily dislodged (4). Although systemic embolization can occur in both patients with NBTE and infective endocarditis, embolization in NBTE is known to be more often symptomatic, multiply occurring and widely distributed than infective endocarditis (1, 6, 7) . The common sites of embolization include the spleen, kidney, skin and extremities, which are sometimes painful (1, 8, 9) . In contrast, valve destruction is generally uncommon with NBTE and thus rarely causes significant hemodynamic consequences and heart failure compared with infective endocarditis (5). The autopsy findings of the present case are consistent with those of previous reports. There was no valve destruction, and it was suspected that the broad-based vegetations interfered with the coaptation, potentially causing mitral regurgitation in this case.
One eradicative treatment for NBTE is surgical valve replacement or valve plasty. It is also necessary to control the underlying disease, as NBTE generally recurs otherwise (10) . Although the causative tumor should ideally be removed in patients with malignancy (11), it is not often feasible, as patients with NBTE often cannot undergo surgery due to a poor general condition and advanced cancer with metastasis when they present with symptoms of embolization.
Anticoagulant therapy is also performed and is known to be effective for preventing systemic embolization associated with NBTE (12) . However, anticoagulant therapy either cannot be introduced or must be stopped because of the presence of hemorrhagic infraction in some cases. Unfortunately, because our present patient had inoperable advanced lung cancer and presented with hemorrhagic stroke, there was no way to prolong her life. However, based on the antemortem diagnosis of NBTE, we were able to introduce palliative care and relieve the physical and spiritual pain of the patient and her family members. She ultimately passed away peacefully.
Conclusion
Because it is often associated with advanced cancer, the prognosis of NBTE is generally poor. NBTE can be regarded as the terminal stage in patients with advanced cancer and can cause intolerable pain due to systemic embolization. Therefore, its early recognition and, when necessary, the introduction of vigorous palliative care is desirable.
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